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Objective. This paper reports the ﬁndings comparing the obstetrical health, antenatal care, and psychosocial characteristics of
pregnant women with a known history of substance dependence (n = 41) and a comparisongroup of pregnant women attending
a general antenatal clinic (n = 47). Method. Face-to-face interviews were used to assess obstetrical health, antenatal care, physical
and mental functioning, substance use, and exposure to violence. Results. The substance-dependent group had more diﬃculty
accessingantenatalcareandreported moreobstetricalhealthcomplicationsduringpregnancy.Womeninthesubstance-dependent
group were more likely to report not wanting to become pregnant and were less likely to report using birth control at the time of
conception. Conclusions. The proﬁle of pregnant women (in specialised antenatal care for substance dependence) is one of severe
disadvantage and poor health. The challenge is to develop and resource innovative and eﬀective multisectoral systems to educate
women and provide eﬀective care for both women and infants.
1.Introduction
There has been a wealth of literature examining the impact
of substance use in pregnancy with ﬁndings consistently
noting the association between maternal substance use and
negative fetal outcomes including fetal respiratory distress,
preterm delivery, small-for-gestational-age birth, and higher
infant mortality in the ﬁrst year of life [1–4]. Moreover,
this association is complicated by the signiﬁcant physical
and psychosocial morbidity associated with substance use
disorders. Studies have previously found high exposure to
violence, poor physical health, and moderate/severe psy-
chological distress among substance-using pregnant women
[5–7]. It is often argued that integrated service delivery
and intensive case management is needed to ensure the
well-being of the mother-infant dyad throughout pregnancy
and into the longer term.
The health care system in Australia is largely divided into
specialist streams and segregated levels of care. Such a system
is often criticized for being too divisive and inadequate for
the wholistic care of patients who present with multiple
problems [8, 9]. In New South Wales, diﬀerent models of in-
tegratedcareforsubstance-usingpregnantwomenexist.This
includes perinatal consultation and liaison services operated
from drug and alcohol treatment centres and multidisciplin-
ary teams situated within antenatal clinics.
This paper reports on a specialist antenatal clinic of a
large public hospital in Sydney, where a collaborative ap-
proach to the care of pregnant women with known sub-
stance use problems has been adopted. The specialist clinic
is conducted weekly from the Maternal and Child Health
Department and is convened by staﬀ from a number of dif-
ferent departments including Obstetrics and Gyneacology,2 International Journal of Pediatrics
Maternal and Child Health, Drug Health, and Social Work.
The objective of the specialist clinic is to address the myriad
of physical and psychosocial problems that substance using
pregnant women present with in order to improve maternal
and infant outcomes for the duration of the pregnancy and
into the postpartum period. Referral to the specialist ante-
natal clinic can occur via a number of pathways including
community-based general practitioners, the Drug Health
Service, the Aboriginal Medical Service, and women attend-
ing other antenatal clinics who screen positive for substance
use (all women are assessed for substance use, domestic
violence exposure, nutritional status, and depression using a
standardised psychosocial screening tool at their ﬁrst booked
appointment regardless of the antenatal clinic they attend).
The aim of the present study was to describe the clinical
and psychosocial characteristics of pregnant women attend-
ingthespecialist substanceuseantenatalclinicofalargepub-
lic hospital in Sydney, Australia, and to compare these to the
characteristics of a group of women attending a generalist
antenatal clinic. This information was collected as a prereq-
uisite to the design ofa clinical service that could bettermeet
the needs of both mother and child.
2.Materialsand Method
The present study is a retrospective, cross-sectional study
examining the characteristics of women with a known his-
tory of substance dependence accessing antenatal care from
a clinic of a large public hospital in Sydney, Australia. A
specialist clinic for women with substance use problems is
run in conjunction with the general antenatal clinic and
provides additional support around substance use and as-
sociated psychosocial issues. Women with a known history
of substance use were approached to participate by the
Drug Health Service Perinatal Clinical Nurse Consultant. All
women attending the general antenatal clinic or birth centre
of the same hospital were eligible to participate in the com-
parison group. Women in the comparison group were either
invited to participate by a researcher while waiting for an
appointment, or responded to advertisements posted in the
clinic waiting room. Face-to-face interviews were conducted
by researchers trained to administer structured clinical
interviews, at either the antenatal clinic or the National Drug
and Alcohol Research Centre, and took on average 1 hour to
complete. All women provided written consent prior to par-
ticipating. While no women were screened and deemed to be
ineligible, a number of women declined to participate with
the majority citing they were too busy orhad too many other
things goingon. Assuch, ittook approximately 18months of
recruitment to achieve the sample size reported. The study
was approved by the University of New South Wales Human
Research Ethics Committee (ref: 06254 and 08224) and the
Ethics ReviewCommittee (RPAH Zone)of the SydneySouth
West Area Health Service (ref: X06-0285 and 08/RPAH/218).
The interview included sections on the following: demo-
graphiccharacteristics,previousandcurrentpregnancychar-
acteristics, antenatal care, physical health service utilization,
substance use history, injecting risk behaviour, exposure to
violence, and mental and physical functioning. Health status
was measured using the Short Form 12-item Health Survey
(SF-12) [10]. The SF-12 generates two summary scores
reﬂecting general physical and mental health functioning.
The Depression Anxiety Stress Scale short version (DASS21)
[11] was used to measure symptoms of depression, anxiety,
and stress. The DASS21 has good reliability and validity and
includes normative data for the Australian population. The
Opiate Treatment Index (OTI) [12] was used to measure
social functioning and the extent of substance use. The OTI
provides an estimate of substance use based on the last
three occasions of use. All other questions were derived
from previous research conducted by the National Drug and
Alcohol Research Centre (NDARC) (details can be provided
by the authors on request).
3.StatisticalAnalyses
T h ed a t aw e r ea n a l y s e du s i n gP A S Wv e r s i o n1 8[ 13]. t-tests
were used for continuous variables with means reported.
Odds ratios and 95% conﬁdence intervals were reported for
nondichotomous categorical variables (OR, 95% CI) to de-
termine if diﬀerences existed between substance dependent
andcomparison groups.Therewasnomissing dataforeither
sample.
4.Results
The results are based on interviews with 41 pregnant women
with a known history of substance dependence (i.e., sub-
stance dependent group), and a comparison group of 47
women attending the general antenatal clinic (i.e., compari-
son group).Twenty-eight (70%)women in the substance de-
pendent group were currently receiving substance use treat-
ment, the majority (71%) of whom were enrolled in opioid
pharmacotherapy (with a median duration of 11 months).
Table 1 displays the demographic and psychosocial char-
acteristics of the women.
4.1. Antenatal Care. The women in the substance-dependent
group were signiﬁcantly more likely to present for their ﬁrst
antenatal visit later in their pregnancy than the comparison
group (mean 14 versus 11 weeks pregnant, t63 =− 3.02,
P<. 05). While this is still within the hospital’s protocol for
low-risk pregnancies (i.e.,by 20weeksgestation),thewomen
in thesubstancedependentgroupwouldbeconsideredhigh-
risk, and just over a third (34%) of the women presented
before 12 weeks, as per the hospital’s protocol for high-risk
pregnancies. A small proportion of women in the substance-
dependent and comparison group (11% versus 2%, resp.)
presented after 20 weeks gestation. The majority of the
women in the substance-dependent group (76%) experi-
enced some diﬃculty in accessing antenatal care (compared
to only 20% of the comparison group): 40% (versus 15%)
were unable to get an appointment; 24% (versus 0%) had
“too many other things going on;” 17% (versus 0%) had
insuﬃcient money; 15% (versus 2%) had no transport toInternational Journal of Pediatrics 3
Table 1: Demographic and psychosocial characteristics of pregnant substance dependent women and comparison group.
Substance dependent
group (n = 41)
Comparison
group (n = 47) Statisticalcomparison
Age (in years) mean (SD) 28.8 (5.3) 33.3 (4.2) t86 = 4.47
∗∗
Years of completed schooling mean (SD) 10.3 (1.6) 11.9 (0.5) t46 = 6.12
∗∗
% Currently married/de facto 46.3 93.6 OR 0.06 (95% CI
0.02–0.22)∗∗
%A T S I 26.8 0 N/A
%U n e m p l o y e d 80.5 21.3 OR 15.3 (5.4–43.2)∗∗
% Currently homeless 12.2 2.1 not signiﬁcant
% Exposed to violence in past year 24.4 8.5 OR 3.5 (1.00–12.08)∗
SF-12 Mental functioning score mean (SD) 43.2 (12.7) 52.5 (7.3) t60 = 4.1
∗∗
SF-12 Physical functioning score mean (SD) 41.4 (9.4) 44.7 (7.8) not signiﬁcant
DASS Depression score mean (SD) 9.9 (11.2) 4.4 (5.2) t55 =− 2.9
∗
DASS Anxiety score mean (SD) 6.7 (6.3) 3.0 (5.3) t77 =− 2.9
∗
DASS Stress score mean (SD) 12.5 (10.5) 7.7 (7.5) t69 =− 2.4
∗
∗P<. 05.
∗∗P<. 001.
get the hospital clinic; 7% (versus 2%) could not get time
oﬀ work; 12% (versus 0%) did not want others to know
of their pregnancy; 10% (versus 0%) reported not having
childcare available. None of the women reported diﬃculty
accessing antenatal care due to lack of a Medicare card.
All Australians are entitled to free ambulatory medical care
upon presentation of their Medicare card, but if misplaced,
procedures to access free care are more cumbersome.
4.2. Physical Health. Women in the substance-dependent
group were more than 3 times more likely to report at least
one obstetrical health complication during pregnancy (63%
versus 34%, OR 3.36, 95% CI 1.40–8.07, P<. 05). Severe
vomiting and dehydration (54% versus 23%) was the most
commonly reported health problem by women in both
groups,followed byvaginal bleeding (27%versus9%), prob-
lems with the placenta (12% versus 2%), and foetal growth
retardation (12% versus 0%). Blood clots, kidney/bladder
infection, and very high fever were each reported by 7%
of the women in the treatment sample for each condition.
Women in the comparison group were more likely to report
high blood pressure (6% versus 2%). One woman in the
substance-dependentgroup reported an incompetent cervix.
None of the women in either group experienced gestational
diabetes.
4.3. Obstetric Health. Most of the women (61%) in the sub-
stance-dependentgroupwereintheirthirdtrimesterofpreg-
nancy at the time of being interviewed (mean 30 weeks;
range: 11–40 weeks), whereas the comparison group were
more likely to be in the second trimester when interviewed
(mean 27 weeks; range 12–39weeks). Seventy-ﬁve percent of
the substance-dependent group and 57 percent of the com-
parison grouphad atleast onepriorpregnancy. Amongthese
women, the substance-dependent group were signiﬁcantly
more likely to report a previous live birth (65% versus 43%,
OR 2.49, 95% CI 1.03–6.06, P<. 05) and report a previous
termination (62% versus 19%, OR 6.94, 95% CI 2.59–18.57,
P<. 001), compared to the comparison group. Additionally,
the women in the substance-dependent group were more
likely to report a previous premature delivery (14% versus
6%), a previous cesarean section (11% versus 6%), and a
previous miscarriage (46% versus 28%), compared to the
comparison group,butthesediﬀerenceswere notstatistically
signiﬁcant. One woman in each group reported they had an
infant who died within the ﬁrst year. None of the women in
either group reported a still birth.
4.4. Pregnancy Planning. While the majority of the women
in the comparison group (79%) reported “wanting to
become pregnant,” only 29% of the women in the substance-
dependent group reported the same feelings (i.e., 9 times
less likely (95% CI 3.39–23.81, P<. 001). A substantial
proportion of women in the comparison group reported
they had not thought about becoming pregnant (49% versus
21%, OR 3.52, 95% CI 1.39–8.92, P<. 05). Whilst 22%
of the women in the substance dependent group speciﬁcally
stated they had not wanted to become pregnant (compared
to 0% in the comparison group). Of those who had not
thought about being pregnant or did not want to become
pregnant (29 women in the substance-dependent group and
10 women in the comparison group), only 14% of the
substance-dependent group (versus40% comparisongroup)
reported using birth control at the time of conception.
4.5. Mental Health. The substance-dependent group had
poor psychosocial functioning as evidenced by the low mean
scoresontheSF-12.TheSF-12isstandardisedtohaveamean
of 50 and a standard deviation of 10; thus, the average scores
indicate that these women are more than half a standard
deviationbelowthepopulationnormformentalfunctioning
and almost one standard deviation below the population4 International Journal of Pediatrics
Table 2: Lifetime and 1-month prevalence of substance use among substance-dependent women and comparison group.
Substance
dependent group
(n = 41)
Comparisongroup
(n = 47)
Statistical comparison
OR (95% CI)
ALCOHOL
% Ever used 95.0 97.9 not signiﬁcant
% Used last month 22.5 48.9 0.30 (0.12–0.77)∗
Mean days used month (SD) 3.4 (2.9) 3.9 (2.3) not signiﬁcant
NICOTINE
% Ever used 97.6 74.5 13.70 (1.70–111.11)∗
% Used last month 78.0 4.3 80.0 (16.19–395.37)∗∗
Mean days used month (SD) 27.9 (6.8) 20.0 (14.1) not signiﬁcant
CANNABIS
% Ever used 95.1 83.0 not signiﬁcant
% Used last month 34.1 0.0 N/A
Mean days used month (SD) 18.2 (12.6) 0 N/A
HEROIN
% Ever used 75.6 4.3 71.43 (14.29–333.33)∗∗
% Used last month 17.1 0.0 N/A
Mean days used month (SD) 5.3 (6.9) 0 N/A
% Ever injected 56.1 0.0 N/A
% Injected last month 12.2 0.0 N/A
AMPHETAMINE
% Ever used 80.0 46.8 4.55 (1.73–11.90)∗
%U s e dl a s tm o n t h 2 . 5 0 . 0 N / A
Mean days used month (SD) 2.0 (0.3) 0 N/A
% Ever injected 47.5 0.0 N/A
%I n j e c t e dl a s tm o n t h 0 . 0 0 . 0 N / A
COCAINE
% Ever used 68.3 40.4 3.17 (1.32–7.63)∗
%U s e dl a s tm o n t h 4 . 9 0 . 0 N / A
Mean days used month (SD) 1.5 (0.7) 0 N/A
% Ever injected 41.5 0.0 N/A
%I n j e c t e dl a s tm o n t h 0 . 0 0 . 0 N / A
BENZODIAZEPINE
% Ever used 75.6 14.9 17.86 (6.06–52.63)∗∗
% Used last month 12.2 0.0 N/A
Mean days used month (SD) 13.6 (15.0) 0 N/A
%E v e ri n j e c t e d 7 . 3 0 . 0 N / A
%I n j e c t e dl a s tm o n t h 0 . 0 0 . 0 N / A
∗P<. 05.
∗∗P<. 001.
norm for physical functioning. While the comparison group
hadasigniﬁcantlyhigherSF-12scoreformentalfunctioning,
their physical functioning score was fairly comparable to the
substance-dependent group. It is likely that the health eﬀects
of pregnancy account for below population norm scores on
the physical functioning subscale for this group.
The mean scores for the DASS subscales show the major-
ity of women in the substance dependent and comparison
groups scored in the normal/mild range for depression (81%
versus 92%, resp.), anxiety (73% versus 89%, resp.), and
stress (75% versus 94%, resp.). A higher proportion of
women in the substance-dependent group, compared to the
comparison reported high levels of distress (thus elevating
the mean score for the sample): 15% (versus 0%) of the
women were rated as severe/extremely severe for depression,
10% (versus 6%) as severe/extremely severe for stress, and
10% (versus 2%) as severe/extremely severe for anxiety.
4.6.SubstanceUse. Themeanageatﬁrs tus eofan ys ubs tanc e
was 14 years for the substance-dependent group (range: 9–
20 years) and 13 years for the comparison group (range: 9–
19 years). Alcohol was the drug ﬁrst used by the majority
of women in both the substance-dependent and comparison
groups (46% versus 98%, resp.), followed by cannabis (37%
versus 2%, resp.), and heroin (12% versus 0, resp.). Table 2
shows the prevalence of lifetime and recent substance use.
The women in comparison group reported no illicit drug
useinthepastmonth.Cannabiswas themostprevalentillicit
drug used in the past month by women in the substance-
dependent group (34%). Among those women who used
cannabis in the preceding month, the mean number of days
used was 18, with most women using multiple times per
day. Just under one ﬁfth (17%) of the women had used
heroin in the preceding month, on average once every ﬁve
to six days. Benzodiazepine use was reported by 12% ofInternational Journal of Pediatrics 5
the substance dependent group; however, the majority of the
women reported one dose per day which possibly reﬂects
prescribed use. With regard to licit drug use, women in the
comparison group were signiﬁcantly more likely to report
alcohol use in the preceding month (49% versus 23%), with
most women in both groups reporting just under 4 days of
alcohol use during this period. An examination of individual
OTI scores revealed no evidence of binge drinking in the
past month. Seventy-eight percent of the women in the
substance dependent group had smoked a cigarette in the
preceding month (compared with 4% of the comparison
group). While the women in the substance-dependent group
reported smoking more days in the past month, the women
in the comparison group reported smoking more cigarettes
per day (mean 13 compared to 10).
Twelve percentofthewomeninthesubstance-dependent
group reported injecting heroin in the month preceding the
interview, with the majority reporting this occurred once a
week or less (95%). Of the women who reported injecting in
the past month, half reported needle sharing on at least one
occasion. Fifty-ﬁve percent of the women in the substance-
dependent group had hepatitis C. The mean age at which
they were ﬁrst diagnosed with the disease was 22 years
old. None of the women reported hepatitis B or HIV/AIDS
infection.
4.7. Exposure to Violence. W o m e ni nt h es u b s t a n c e - d e p e n d -
ent group were more than 3 times more likely to report
beingthe victims of violencein the precedingtwelve months,
compared to the comparison group. Despite this, a small
proportion of women in the comparison group reported
being a victim of violence in the past year, but the context
was very diﬀerent to that of the substance-dependent group.
The majority of women in the substance-dependent group
reportedtheviolenceoccurredmultipletimeswithintheyear
athome,anditwasperpetrated bytheirpartner. Whilein the
comparison group, the incidences of violence reported were
mostly isolated, occurring in the workplace; for example, the
violence was perpetrated by a mental health patient towards
an u r s e .
5.Discussion
This study documentsa broad spectrum of physical and psy-
chosocial concerns among pregnant women with a known
history of substance dependence attending a specialist ante-
natalclinic,and acomparison groupofwomenattending the
general antenatal clinic, of a large public hospital in Sydney.
The ﬁndings indicate that while a comprehensive model of
care has been implemented, this may still be inadequate to
meet clinical needs of this group. The results suggest the
proﬁle of pregnant women (in specialised antenatal care for
substance dependence) is one of severe disadvantage and
poor health.
Many of the current pregnancies were unplanned, and
there was low use of birth control practices among the
women. A number of women commented that they did not
thinktheycouldgetpregnant.Thismayberelatedtothehigh
rate of menstrual dysfunction among opioid-dependent fe-
males [14, 15] and suggests that there is a need for education
regarding the importance of birth controlevenin the context
of absent or irregular menses. In addition, cost-eﬀective
strategies to increase the use of contraception in this pop-
ulation need to be developed and implemented. This is a
complex issue, as women with substance use problems may
ﬁnd the daily adherence to an oral or barrier method of con-
traception diﬃcult, given their often chaotic lifestyle.
Women in the substance-dependent group reported
substantially higherratesofsevere vomitingand dehydration
compared to the comparison group. This diﬀerence may in
part be explained by the fact that nausea and vomiting are
direct actions of opioid drugs. While individuals stabilised
onmethadonewithanestablishedtolerancetypicallywillnot
experience these adverse eﬀe c t s ,a ni n c r e a s ei nd o s e( w h i c h
may be required in pregnancy) can precipitate a recurrence
[16,17].The majority of the women evidencednormal men-
tal health as measured by the DASS21. This is somewhat sur-
prising, given the high prevalence of psychiatric comorbidity
consistently reported among substance use populations [18–
21]b u tm a yb ear e ﬂ e c t i o no ft h el e v e lo fc a r et h ew o m e n
received through thisantenatal clinic.However, a proportion
of the women in this study continued to report severe levels
of psychological distress. This is of signiﬁcant concern, given
thatpsychologicaldistress isassociated withan increasedrisk
for low birth weight and preterm delivery [2, 22]a sw e l la s
an increased risk for maternal depression in the postpartum
period [23].
Exposure to violence is also a signiﬁcant concern for
a proportion of the women in this sample, especially as
partners were the predominant perpetrators of the violence
for women in the substance-dependent group, and many of
these women may continue in these relationships following
the birth. This has a number of implications for the well-
being of both mother and infant in the longer term, as
the risk for a range of adverse outcomes, such as child
maltreatment and homelessness, are strongly associated with
family violence [24, 25]. Additionally, physical violence has
been found to be an independent risk factor for low birth
weight infants, possibly mediated by the impact of mater-
nal stress on foetal development [26]. Studies examining
violence, psychological stress, and depression show there is
signiﬁcant interplay between these factors, suggesting that
concurrent management of these issues is warranted [5].
Almost all the women in the substance-dependent group
were interviewed in their last trimester of pregnancy, and
most had been attending the specialist antenatal clinic since
early in their second trimester. The continued use of illicit
drugs within this context is disquieting and underscores the
chronic nature of substance dependence.
Whilst the proportion of women who had used heroin in
the past month was relatively low, most had used the drug
regularly and almost all had injected it. Whilst pregnancy is
commonly thought to be associated with positive changes
in substance use in the general population, it may not have
the same impetus among women with severe substance
dependence. Why is it that these rates of drug use are re-
ported among women attending a specialist antenatal clinic6 International Journal of Pediatrics
designed speciﬁcally for them? It is possible the women are
reticent to disclose ongoing drug use to clinic staﬀ for fear
of notiﬁcation to child protection authorities. This suggests
that screening for substance use during pregnancy among
women already receiving drug treatment may need to be
reviewed. In particular, nicotine use has been associated with
an increased risk for use of other substances [27]a n dc o u l d
be seen as a ﬂag for a more detailed inquiry of substance
use throughout the pregnancy. This could be coupled with
information and advice regarding the supportive role that
child protection agencies and health service providers can
haveinensuringthelong-termwell-beingofboththewomen
and their infants.
In addition, the substantially high rates of nicotine use
are of a concern considering the adverse health eﬀects which
areconsistentlyidentiﬁedforbothmotherandfoetusinclud-
ing pregnancy complications and poor birth outcomes (e.g.,
placental abruption, low birthweight, neonatal death, and
preterm birth [28, 29]. Women in the substance-dependent
group were smoking on average 10 cigarettes per day (less
than thecomparison group),indicating theymay beenaware
of such adverse eﬀects and have tried to cut down but ﬁnd
it extremely diﬃcult to quit. The ﬁndings imply the depen-
dence severity of nicotine is severe, with research suggestive
that the addictive properties of nicotine are comparable
to other illicit drug types [30, 31]. In addition, a recent
Cochrane review suggests alternative interventions (i.e.,
providing incentives through use of vouchers or ﬁnancial
rewards) should be considered [32]. This suggestion seems
particularlysalientamongatriskgroups,asitislikelythatthe
high cost of nicotine-replacement therapies makethem inac-
cessible to disadvantaged groups within the community.
Of concern is the ﬁnding that just under half of the
women in the comparison group reported alcohol use in
the past month, with the majority reporting alcohol use on
average once a week. Current Australian and international
guidelines recommend that no alcohol during pregnancy is
the safest option [33], as a threshold for negative eﬀects on
the neonate are yet to be determined. The results combined
with anecdotal reports from the women that they received
conﬂicting advice from doctors supports previous ﬁndings
that there is a lack of knowledge about the risks to the
foetus and uncertainty regarding safe levels of alcohol use
in pregnancy [34, 35]. More research is required to ease
uncertainty, and public health campaigns would assist in
educatingwomenabouttherisksofalcoholuseinpregnancy.
A number of limitations require mentioning. First,
this study relied on retrospective self-report. Reluctance
to answer sensitive questions such as substance use and
exposure to violence may have resulted in an underestimate
of these problems. Studies comparing urine toxicology and
self-report measures of substance use have shown that this
is likely for illicit but not licit substances [31]. Secondly,
the study is based on a conservative sample of pregnant
womenwho areengagedin healthcareandwho consentedto
being interviewed. The recruitment process was diﬃcult and
protracted (approximately 18 months). It is possible that the
more chaotic women declined to participate (possibly due to
fears that child protection services would become involved),
and therefore, the study ﬁndings are likely to be an under-
estimate of the extent of psychosocial and physical health
problems associated with substance dependence in preg-
nancy.Finally,thestudyutilisedasampleofpregnantwomen
attending a speciﬁc substance use antenatal clinic in a large
inner metropolitan hospital; the results, therefore, may not
be applicable to all substance-dependent pregnant women.
All women in the substance-dependent group had a history
ofproblematicsubstanceuse,anditshouldbenotedasalim-
itation that not all women were currently receiving pharma-
cotherapy treatments. This may have inﬂuenced some of the
results related to mentalhealth and antenatal care outcomes.
6.Conclusions
These limitations notwithstanding, the ﬁndings of the
present study highlight the need to look beyond the neonatal
impact ofsubstance use during pregnancy and considerboth
neonatal and maternal indices of well-being. Maternal and
infant health is interdependent; in order to achieve the best
outcomes for infants, improvements in antenatal care are
required to address the complexity ofphysical and psychoso-
cial problems in the mother. In particular, there is a need
to further develop comprehensive and integrated strategies
that address (1) the complex interplay between interpersonal
violence, psychological stress, low mood, and substance use,
(2) the continued use of substances commonly perceived
by substance-dependent persons to be less problematic (i.e.,
nicotine and cannabis), and (3) the poor understanding of
female reproductive health and limited use of contraception.
These health concerns are readily treatable. What is lacking
is a coordinated approach that targets multiple problems
within a single intervention. More speciﬁcally, the women
reported diﬃculties in accessing health care suggesting that
a more coordinated and ﬂexible model of care may be
warranted to both engage and maintain an eﬀective line of
care and treatment.
Acknowledgments
This project was supported by the New South Wales Health
Drug and Alcohol Research Grants Program 2006-2007. The
National Drug and Alcohol Research Centre is funded by the
Australian Government Department of Health and Ageing.
Funding contribution received from AERF and UNSW. The
authors thank Jeannie Minnis, Sophie Addison, Carolyn
Shute, Christine Stephens, Holly Sinclair, Louise Mewton,
and Lee Taylor for their assistance with data collection and
the staﬀ and participating clients of Royal Prince Alfred
Hospital Antenatal Clinic.
References
[ 1 ]L .B u r n s ,R .P .M a t t i c k ,a n dM .C o o k e ,“ T h eu s eo fr e c o r d
linkage to examine illicit drug use in pregnancy,” Addiction,
vol. 101, no. 6, pp. 873–882, 2006.
[2] R. H. Kelly, J. Russo, V. L. Holt et al., “Psychiatric and
substanceuse disorders asriskfactors forlowbirth weightandInternational Journal of Pediatrics 7
preterm delivery,” Obstetrics and Gynecology, vol. 100, no. 2,
pp. 297–304, 2002.
[ 3 ]S .K .L a m ,W .K .T o ,S .J .D u t h i e ,a n dH .K .M a ,“ N a r c o t i c
addiction in pregnancy with adverse maternal and perinatal
outcome,” Australian and New Zealand Journal of Obstetrics
and Gynaecology, vol. 32, no. 3, pp. 216–221, 1992.
[ 4 ]A .S .O r oa n dS .D .D i x o n ,“ P e r i n a t a lc o c a i n ea n dm e t h a m -
phetamine exposure: maternal and neonatal correlates,” Jour-
nal of Pediatrics, vol. 111, no. 4, pp. 571–578, 1987.
[ 5 ]M .T u t e n ,H .E .J o n e s ,G .T r a n ,a n dD .S .S v i k i s ,“ P a r t n e r
violence impacts the psychosocial and psychiatric status
of pregnant, drug-dependent women,” Addictive Behaviors,
vol. 29, no. 5, pp. 1029–1034, 2004.
[ 6 ] R .C .W h i t a k e r ,S .M .O r z o l ,a n dR .S .K a h n ,“ M a t e r n a lm e n t a l
health, substance use, and domestic violence in the year after
delivery and subsequent behavior problems in children at age
3y e a r s , ”Archives of General Psychiatry, vol. 63, no. 5, pp. 551–
560, 2006.
[ 7 ] R .H .K e l l y ,D .F .Z a t z i c k ,a n dT .F .A n d e r s ,“ T h ed e t e c t i o na n d
treatment of psychiatric disorders and substance use among
pregnant women cared for in obstetrics,” American Journal of
Psychiatry, vol. 158, no. 2, pp. 213–219, 2001.
[ 8 ]S .R .B i r d ,W .K u r o w s k i ,G .K .D i c k m a n ,a n dI .K r o n b o r g ,
“Integrated care facilitation for older patients with complex
health care needs reduces hospital demand,” Australian Health
Review, vol. 31, no. 3, pp. 451–461, 2007.
[9] C.Sc hoen,R.Osborn,S.K.H.H ow ,M.M.Doty ,andJ .P eugh,
“In chronic condition: experiences of patients with complex
health care needs, in eight countries, 2008,” Health Aﬀairs,
vol. 28, no. 1, pp. w1–w16, 2009.
[10] J. E. Ware, M. Kosinski, and S. D. Keller, “A 12-item Short
Form Health Survey: construction of scales and preliminary
tests of reliability and validity,” Medical Care, vol. 34, no. 3,
pp. 220–233, 1996.
[11] S. Lovibond and P. Lovibond, Manual for the Depression Anx-
iety Stress Scales, Psychology Foundation, Sydney, Australia,
2nd edition, 1995.
[12] S. Darke, J. Ward, W. Hall, N. Heather, and A. Wodak, The
Opiate Treatment Index (OTI) Researcher’s Manual,N a t i o n a l
Drug and Alcohol Research Centre, Sydney, Australia, 1991.
[13] SPSS Inc., “PASW (Predictive Analytics SoftWare),” 2009.
[14] M. Mahto and S. Zia, “Measuring the gap: from Home Oﬃce
to the National Health Service in the provision of a one-stop
shop sexual health service in a female prison in the UK,”
International Journal of STD and AIDS, vol.19, no. 9, pp. 586–
589, 2008.
[15] J.Bai,E.Greenwald,H.Caterini,andH.A.Kaminetzky,“Drug
related menstrual aberrations,” Obstetrics and Gynecology,
vol. 44, no. 5, pp. 713–719, 1974.
[16] MIMS Australia, “MIMS Online MIMS Australia Pty Ltd,”
http://www.mims.com.au/.
[17] Australian Medicines Handbook, Pty Ltd, 2009.
[18] W. M. Compton, L. B. Cottler, J. L. Jacobs, A. Ben-Abdallah,
and E. L. Spitznagel, “The role of psychiatric disorders in
predicting drug dependence treatment outcomes,” American
Journal of Psychiatry, vol. 160, no. 5, pp. 890–895, 2003.
[19] L. Burns and M. Teesson, “Alcohol use disorders comorbid
withanxiety,depressionanddrugusedisorders:ﬁndings from
the Australian National Survey of Mental Health and Well
Being,” Drug and Alcohol Dependence, vol. 68, no. 3, pp. 299–
307, 2002.
[ 2 0 ] M .K i d o r f ,E .R .D i s n e y ,V .L .K i n g ,K .N e u f e l d ,P .L .B e i l e n s o n ,
and R. K. Brooner, “Prevalence of psychiatric and substance
use disorders in opioid abusers in a community syringe
exchange program,” Drug and Alcohol Dependence,v o l .7 4 ,
no. 2, pp. 115–122, 2004.
[21] R. S. Brienza, M. D. Stein, M. H. Chen et al., “Depression
among needle exchange program and methadone mainte-
nance clients,” Journal of Substance Abuse Treatment, vol. 18,
no. 4, pp. 331–337, 2000.
[22] S. Hoﬀman and M. C. Hatch, “Depressive symptomatology
during pregnancy: evidence for an association with decreased
fetal growth in pregnancies of lower social class women,”
Health Psychology, vol. 19, no. 6, pp. 535–543, 2000.
[23] C. T. Beck, “Predictors of postpartum depression: an update,”
Nursing Research, vol. 50, no. 5, pp. 275–285, 2001.
[24] W. M. McGuigan and C. C. Pratt, “The predictive impact of
domesticviolenceonthreetypes ofchildmaltreatment,”Child
Abuse and Neglect, vol. 25, no. 7, pp. 869–883, 2001.
[25] D. Chung, R Kennedy, B. O’Brien, and S. Wendt, Home Safe
Home: The Link Between Domestic and Family Violence and
Women’s Homelessness, WESNET and DFaCSIA, Canberra,
Australia, 2000.
[26] E. Valladares, M. Ellsberg, R. Pe˜ na, U. H¨ ogberg, and L. ˚ A.
Persson, “Physical partner abuse during pregnancy: a risk
factor for low birth weight in Nicaragua,” Obstetrics and
Gynecology, vol. 100, no. 4, pp. 700–705, 2002.
[27] L.B.Sloan,J.W.Gay,S.W.Snyder,andW.R.Bales,“Substance
abuse during pregnancy in a rural population,” Obstetrics and
Gynecology, vol. 79, no. 2, pp. 245–248, 1992.
[28] K.K¨ all´ en,“Theimpactofmaternalsmokingduringpregnancy
on delivery outcome,” European Journal of Public Health,
vol. 11, no. 3, pp. 329–333, 2001.
[29] P. Laws, N. Grayson, and E. A. Sullivan, “Smoking and
pregnancy,” Report AIHW Cat. no. PER 33, AIHW National
Perinatal Statistics Unit, Sydney, Australia, 2006.
[30] D. A. Kessler, “Nicotine addiction in young people,” New
England Journal of Medicine,vol.333,no.3,pp.186–189,1995.
[31] I. P. Stolerman and M. J. Jarvis, “The scientiﬁc case that
nicotine is addictive,” Psychopharmacology, vol. 117, no. 1,
pp. 2–10, 1995.
[ 3 2 ]J .L u m l e y ,C .C h a m b e r l a i n ,T .D o w s w e l l ,S .O l i v e r ,L .O a k -
ley, and L. Watson, “Interventions for promoting smoking
cessation during pregnancy,” Cochrane Database of Systematic
Reviews, no. 3, Article ID CD001055, 2009.
[33] InternationalCenter forAlcohol Policies,“PolicyTable: Inter-
national Center for Alcohol Policies,” 2009, http://www.icap
.org/PolicyIssues/DrinkingGuidelines/GuidelinesTable/tabid/
204/Default.aspx.
[34] R. C.GigliaandC.W.Binns,“Alcoholandbreastfeeding: what
do Australian mothers know?” Asia Paciﬁc Journal of Clinical
Nutrition, vol. 16, no. 1, pp. 473–477, 2007.
[35] N. Raymond, C. Beer, C. Glazebrook, and K. Sayal, “Pregnant
women’s attitudes towards alcoholconsumption,”BMC Public
Health, vol. 9, article no. 175, 2009.Submit your manuscripts at
http://www.hindawi.com
Stem Cells
International
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
MEDIATORS
INFLAMMATION
of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Behavioural 
Neurology
Endocrinology
International Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Disease Markers
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
BioMed 
Research International
Oncology
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Oxidative Medicine and 
Cellular Longevity
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
PPAR Research
The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014
Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Journal of
Obesity
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
 Computational and  
Mathematical Methods 
in Medicine
Ophthalmology
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Diabetes Research
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Research and Treatment AIDS
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Gastroenterology 
Research and Practice
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Parkinson’s 
Disease
Evidence-Based 
Complementary and 
Alternative Medicine
Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com